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Efficacy and tolerability of systemic methylprednisolone in
children and adolescents with chronic rhinosinusitis:
A double-blind, placebo-controlled randomized trial

Fadil Ozturk, MD,? Arzu Bakirtas, MD,® Fikret lleri, MD,® and Ipek Turktas, MD®  Samsun and Ankara, Turkey

Background: The place of systemic corticosteroids in the
treatment of children with chronic rhinosinusitis (CRS) remains
unclear.

Objective: We sought to assess the effectiveness and tolerability
of oral methylprednisolone as an anti-inflammatory adjunct in
the treatment of CRS in children.

Methods: Forty-eight children (age, 6-17 years) with clinically
and radiologically proved CRS were included. Patients were
randomly assigned to either oral amoxicillin/clavulanate (AMX/
C) and methylprednisolone or AMX/C and placebo twice daily
for 30 days. Oral methylprednisolone was administered for the
first 15 days with a tapering schedule. Primary parameters were
mean change in symptom and sinus computed tomographic
(CT) scan scores after treatment. Secondary study parameters
were mean changes in individual symptom scores after
treatment, relapse rate, and tolerability.

Results: Forty-five patients completed the study: 22 received
AMX/C and methylprednisolone, and 23 received AMX/C and
placebo. Both groups demonstrated significant improvements in
symptom and sinus CT scores when comparing baseline values
with end-of-treatment values (P < .001). Methylprednisolone as
an adjunct was significantly more effective than placebo in
reducing CT scores (P = .004), total rhinosinusitis symptoms
(P =.001), and individual symptoms of nasal obstruction (P =
.001), postnasal discharge (P = .007), and cough (P = .009). At
the end of treatment, 48% of the children in the placebo group
still had abnormal findings on CT scans versus 14% in the
methylprednisolone group (P = .013). Therapy-related adverse
events were not different between groups. Although
insignificant, the incidence of clinical relapses was also less in
the methylprednisolone group (25%) compared with that in the
placebo group (43%, P = .137).

Conclusion: Oral methylprednisolone is well tolerated and
provides added benefit to treatment with antibiotics for children
with CRS. (J Allergy Clin Immunol 2011 ;uu8:Sun-NEN,)
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Chronic rhinosinusitis (CRS) is an intractable inflammatory
disease of the sinonasal mucosa, but it is not a simple chronic
infectious disease. Although the exact pathophysiology is not
clear, various factors, including microorganisms, allergic and
nonallergic immunologic inflammation, and noninfectious, non-
immunologic causes, can initiate CRS.' It has a marked negative
effect on the quality of life of both patients and their families. It
can also infrequently lead to serious suppurative complications,
such as ophthalmitis, meningitis, brain abscess, or osteomyelitis.
In children it is thought to be generally a medically treatable dis-
ease, and because of the small role of anatomic abnormalities, sur-
gery is not often required.z’3 However, evidence-based guidelines
for safe and effective medical treatment have not been established.

Although most patients with acute rhinosinusitis are currently
treated with antibiotics, they are only partially or transiently
effective in patients with CRS. Symptoms might not always
improve, and inflammatory mucosal thickening often persists
despite treatment with antibiotics. This is an argument for the use
of corticosteroids to control the inflammatory response.*” Few
studies have suggested that intranasal topical corticosteroids as
an adjunct to oral antibiotic therapy are effective in decreasing
the subjective measures of acute rhinosinusitis and CRS.®® How-
ever, the place of systemic corticosteroids in the treatment of chil-
dren with CRS remains unclear. Although it is thought that their
anti-inflammatory effects can be beneficial in theory, their poten-
tial systemic side effects cause concern.

We aimed to examine the efficacy and tolerability of oral
methylprednisolone in children and adolescents with CRS in a
prospective, randomized, double-blind, placebo-controlled study.
We also investigated the effects of oral methylprednisolone on the
recurrence of CRS symptoms.

METHODS

Patients

Patients were recruited from the pediatric allergy and ear, nose, and throat
outpatient clinics of 2 university hospitals in the same country. Because there
is no similar study on the treatment of children with CRS with methylpred-
nisolone, we used an estimate of treatment success for the calculation of
sample size. We estimated that children treated with methylprednisolone and
placebo will achieve a success rate of 90% and 50%, respectively. A sample
size of 20 patients was found for each group, with 80% power and an o value of
.05 by using the MINITAB 15 package program (Minitab, Inc, State College,
Pa).

The diagnosis of CRS was made on the basis of sinonasal symptoms and
signs present for a period of more than 3 months in the presence of abnormalities
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Abbreviations used
AMX/C: Amoxicillin/clavulanate
CRS: Chronic rhinosinusitis
CT: Computed tomography
VAS: Visual analog scale

on coronal sinus computed tomographic (CT) scans.! All patients presented
with nasal purulence, postnasal purulence, or both and 1 or more of the follow-
ing symptoms: nasal obstruction, cough, halitosis, headache, or facial pain/
pressure. They had multiple courses (each 10-14 days, >3 courses) of antimi-
crobial treatment with at least 2 or more of the following broad-spectrum
antibiotics before entry into the study: amoxicillin-clavulanic acid, second-
generation cephalasporins (mostly cefuroxime), or clarithromycin. Patients
were excluded if they had used systemic corticosteroids in the last 2 months
before the study or systemic antibiotics and inhaler or intranasal corticoste-
roids in the last 4 weeks before the study or if they had other respiratory tract
disorders (cystic fibrosis, ciliary dyskinesia, nasal polyps, large adenoids, and
asthma), immune deficiency, systemic disease, gastroesophageal reflux, aspi-
rin sensitivity, and acquired or congenital sinonasal abnormalities or a contra-
indication to corticosteroid use. Patients known with allergic rhinitis were also
included if they also showed purulent rhinorrhea, postnasal purulence, or both,
signs unlikely to be caused by allergic rhinitis only. Patients with pollen-
induced rhinitis were excluded if they were seen during the pollen season.
Our national and institutional ethics committees approved the study protocol,
and informed consent was obtained from the parents of all participating
patients.

Symptom scores

Rhinosinusitis symptoms were assessed by the patients and their parents
with the use of a visual analog scale (VAS) rating symptom from O (none) to 10
(most severe). The following 6 symptoms were scored: purulent nasal
discharge, nasal obstruction, postnasal drainage, halitosis, cough, and facial
pain or headache. A total of 60 points was thus possible.

CT scanning

A coronal sinus CT scan was performed on all subjects before and at the end
of treatment. The scans were evaluated and scored according to the Lund-
Mackay”’ staging system. Each of the sinuses and ostiomeatal units were eval-
uated and scored separately. The scores for each sinus range from 0 to 2 (0, no
abnormality; 1, mucosal thickening; 2, opacification; 0, ostiomeatal complex
unobstructed; and 2, ostiomeatal complex obstructed). The total score for 2
sides was calculated by adding all individual scores (maximum, 24 points). Pa-
tients were required to have a combined sinus CT scan score of 5 points or
greater to be included in the study. All CT scans were evaluated by an ear,
nose, and throat specialist (F. I.) experienced in interpreting sinus CT scans.
He was blind with respect to both treatment and sequence.

Skin prick tests

Allergen skin tests were performed with a panel of the 30 most common
aeroallergens (Stallergenes, Antony, France) by using a standard prick
method. A test result was considered positive if the mean wheal diameter
produced by the allergens was at least 3 mm larger than that induced by the
negative control.

Peripheral eosinophil count

Peripheral blood samples were analyzed for complete blood cell counts and
differentials. A baseline absolute eosinophil count was calculated from the
automated analysis before the start of methylprednisolone treatment.

Interventions
Patients enrolled in the study were given either oral amoxicillin/clavulanate
(AMX/C) and methylprednisolone (methylprednisolone group) or AMX/C
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and placebo (placebo group) twice daily by using a random allocation chart
based on a table of random numbers. Randomization assignments were kept in
sealed envelopes. The randomization code was kept by the nursing staff in the
pediatric allergy department. Oral AMX/C was administered at 45/6.4 mg/kg/
d (maximum, 2000/285 mg/d) for 30 days for both groups. Oral methylpred-
nisolone was administered for the first 15 days according to the following
schedule: 1 mg/kg/d (maximum, 40 mg/d) for 10 days, 0.75 mg/kg/d for 2
days, 0.5 mg/kg/d for 2 days, and 0.25 mg/kg/d for 1 day. Daily methylpred-
nisolone doses were rounded up to the nearest 4 mg.

Placebo tablets contained lactose and were of same size and color as
methylprednisolone tablets (16 mg per tablet). Placebo and methylpredniso-
lone tablets were dispensed in identical packets containing a minimum of 20
tablets each.

Compliance

We assessed compliance in 2 ways: parental supervision of the child while
taking medication and counting the number of pills left at the second and
fourth weeks of treatment.

Clinical recovery and relapse

We defined a total VAS score of zero as complete clinical recovery.
Clinically significant improvement (also referred as good results in some
published articles®'®) was defined as a total VAS score of 6 or less provided
that any individual sinonasal VAS score was 2 or less.

Relapse was defined as the recurrence of sinonasal symptoms (nasal
purulence, postnasal purulence, or both and >1 of the following symptoms:
nasal obstruction, cough, halitosis, headache, or facial pain/pressure) for more
than 2 months.® Recurrence of symptoms was monitored in each patient by
means of telephone follow-up for 6 months after the end of treatment.

Tolerability

Tolerability was evaluated by means of medical history, physical exami-
nation, and measurement of adverse events. Hypertension, edema, weight
gain, increase in appetite, gastrointestinal disturbances, nervousness, agita-
tion, psychosis, headache, mood swings, delirium, euphoria, moon face, skin
atrophy, bruising, hyperpigmentation, muscle weakness, joint pain, and
allergic reactions were defined as clinically significant adverse events.

Outcome measures

Primary study parameters were the mean change in total symptom and
coronal CT scores after treatment. Secondary study parameters were mean
changes in individual symptom scores after treatment, relapse rate, and
tolerability.

Statistical analysis

Results are reported as means = SDs. Comparison in continuous demo-
graphic and disease variables between the start and end of the study within
each group was made by means of paired 7 test and between groups by means
of 2-sample 7 testing. Analysis was made with the Mann-Whitney test when
data were not normally distributed or the variances of the data were not homo-
geneous. Categorical data were analyzed by using the x> or Fisher exact tests.

Data were analyzed by using the Statistical Package for the Social Sciences,
version 17.0 software (SPSS, Inc, Chicago, Ill). A P value of less than .05 was
considered statistically significant.

RESULTS

Forty-eight patients (16 girls) were randomized, and 45 (94%)
completed the study. Patients withdrew from the study for the
following reasons: protocol deviations (2 [1 in the methylpred-
nisolone group and 1 in the placebo group]) and unpalatability (1
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TABLE I. Baseline characteristics of patients
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TABLE lll. Baseline and posttreatment mean symptom and CT
scan scores and mean change from baseline in symptom and CT

MP group Placebo group P
(n =22) (n = 23) value scan scores
Age (y [SD]) 8.5 (2.9) 8.0 (2.3) NS MP group Placebo group P
Male/female ratio 14/8 15/8 NS Parameter (n =22) (n =23) value*
Weight (kg [SD]) 284 (11.7) 263 (1.7) NS Total symptom score
Duration of symptoms (mo [SD])  16.8 (17.1) 20.5 (13.5) NS Baseline (SD) 35.1 (8.2) 36.5 (6.5)
Smoking in household, no. (%) 6 (27) 7(30) NS After treatment (SD) 3.0 (2.9) 15.2 (12.5)
Atopy, no. (%) 8 (30) 10 (43) NS Mean change (SD [%]) —32.1 (9.1 [91]) —21.3 (11.1 [58]) .001
Blood eosinophil count (SD) 274 (183) 322 (247) NS P valuet <.001 <.001
Total symptom score (SD) 35.1 8.2) 36.5 (6.5) NS Nasal discharge
Total CT scan score (SD) 12.8 (5.3) 11.2 4.5) NS Baseline (SD) 5.7 (3.6) 5.9 (3.6)
After treatment (SD) 2.1 (1.8) 2.3 2.7
All parameters w?re insignificant bfatvs{een the groups. Mean change (SD [%]) ~3.6 (3.0 [63]) 3.6 3.2 [61]) NS
MP, Methylprednisolone; NS, not significant.
P valuet <.001 <.001
Nasal obstruction
Baseline (SD) 6.4 (3.0) 7.0 (2.3)
TABLE IlI. CT scan scores of patients with CRS before and after After treatment (SD) 0.3 (0.6) 3.8 (2.9)
treatment Mean change (SD [%]) —6.1 (2.9 [95]) —3.1 (2.8 [44]) .00l
Before treatment After treatment b P Valule:g. N <.001 <.001
MP grou Placebo grou MP grou Placebo grou ostnase} 1seharge
Soore  (n=22) ne2) | neoa) (nez3)  Baseline (SD) 7.2(26) ke (0
After treatment (SD) 0.4 (0.7) 2.3 (2.6)
0 0 0 13 6 Mean change (SD [%]) —6.8 (2.7 [94]) —4.5 (2.8 [66]) .007
1-2 0 0 6 6 P valuet <.001 <.001
34 0 0 2 2 Halitosis
5-9 8 10 0 6 Baseline (SD) 5.0 (3.8) 53 (3.3)
10-14 5 9 1 3 After treatment (SD) 0.4 (0.7) 2.0 (2.2)
15-19 5 3 0 0 Mean change (SD [%]) —4.5 (3.5 [90]) —3.2 (3.9 [60]) NS
>20 4 1 0 0 P valuet <.001 .001
Headache/facial pain
MP, Methylprednisolone. Baseline (SD) 3.1 (3.2) 43 (3.8)
After treatment (SD) 0.5 (1.2) 1.8 (2.8)
in the methylprednisolone group). All other patients were com- Meanichan el (SI[7al IS0l S NINNS2IG UIDS NN
pliant to medications checked at the second and fourth weeks of P valuef <.001 001
treatment by counting the remaining pills. Twenty-two patients Cough
. . . . R Baseline (SD) 7.4 (2.5) 7.0 (3.0)
receyed methylprednisolone and 23 patients recewe.:d placebo in After treatment (SD) 07 (1.4) 28 2.7)
addition to AMX/C. The mean = SD age of the patlents was 8.2 Mean change (SD [%]) —6.6 (2.6 [89]) —4.1 (3.2 [58]) 009
=+ 2.6 years (median, 7 years), with a range of 6 to 17 years. Of the P valuet <.001 <.001
45 patients, 18 (40%) were classified as atopic on the basis of skin ~ CT score
prick test responses: 14 had positive skin test responses for Baseline (SD) 12.8 (5.3) 11.2 (4.5)
perennial aeroallergens (12 to house dust mites and 2 to house After treatment (SD) 1.2 (2.8) 4.1 (4.0)
dust mites and cockroach), 3 for seasonal aeroallergens (pollens), Mean change (SD [%]) —11.5(5.4[90) —7.0 43 [63]) .004
P value <.001 <.001

and 1 for house dust mites and pollens. The baseline character-
istics of both groups are shown in Table I. There were no statistical
differences between the 2 groups concerning all baseline charac-
teristics, including age, sex, atopy, smoking in the household, pe-
ripheral eosinophil count, symptoms, or CT scores. The most
common symptoms were postnasal discharge (96%), cough
(93%), nasal obstruction (91%), purulent rhinorrhea (78%), and
halitosis (78%). Headache or facial pain was less frequent
(64%) and less severe.

The mean * SD baseline total symptom score in the methyl-
prednisolone group was 35.1 = 8.2, and it was 36.5 = 6.5 in the
placebo group. Median baseline symptom scores for all patients
were as follows: cough, 8; purulent nasal discharge, 7; nasal
obstruction, 7; purulent postnasal discharge, 7; halitosis, 5; and
facial pain or headache, 4 (scale, 0-10 points).

Each patient included in the study had a combined sinus CT
scan score of 5 points or greater. The mean = SD baseline CT
scan score in the placebo group was 11.2 = 4.5, and it was 12.8 =
5.3 in the methylprednisolone group. The baseline and 30-day CT
scan scores of both groups are shown in Table II.

MP, Methylprednisolone; NS, not significant.
*Methylprednisolone versus placebo.
tIntragroup (day O vs day 30).

Both the methylprednisolone and placebo group patients had
significant improvement in mean total symptoms (P <.001) and
sinus CT scores (P < .001) when comparing baseline values
with end-of-treatment values (Table III). Methylprednisolone
was consistently and significantly more effective than placebo
in reducing total (P = .001) and individual rhinosinusitis symp-
tom scores of nasal obstruction (P = .001), postnasal discharge
(P =.007), and cough (P = .009) but not nasal discharge (P =
.127), halitosis (P = .371), and headache or facial pain (P =
.953, Table III and Fig 1).

The achieved reductions in CT scores were also significantly
greater with methylprednisolone than with placebo (P = .004,
Table III and Fig 1).

At the end of treatment, 19 (86%) of 22 methylprednisolone-
treated and 12 (52%) of 23 placebo-treated patients had no
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FIG 1. Mean change from baseline in symptom and CT scan scores. Col-
umns and error bars represent means and 95% Cls. CS, Cough score (P =
.009); CTS, CT scan score (P = .004); H/FPS, headache or facial pain score
(P> .05); HS, halitosis score (P> .05); MP, methylprednisolone; NDS, nasal
discharge score (P > .05); NOS, nasal obstruction score (P = .001); P, pla-
cebo; PDS, postnasal discharge score (P = .007); TSS, total symptom score
(P =.001).

residual disease when a cutoff point of a Lund-Mackay score of 2
or less was used to define a normal CT scan (Table II). This dif-
ference was also statistically significant (P = .02).

Complete clinical recovery and clinically significant improve-
ment were found in 24 (53%) patients (17 in the methylprednis-
olone group and 7 in the placebo group) and were significantly
more frequent in the methylprednisolone group compared with
the placebo group (P = .005).

At telephone follow-up, the incidence of clinical relapse was
also less in the methylprednisolone group, although differences
were not significant (P =.137): 25% (4/16) of the methylprednis-
olone group compared with 43% (3/7) of the placebo group.

No clinically significant adverse events were reported. Twenty-
seven parents (16 in the methylprednisolone group and 11 in the
placebo group) reported that their children’s appetite and weight
increased after treatment. At the end of the treatment, the mean =
SD changes in patients’ weights from baseline were 0.42 * 0.26
kg in the methylprednisolone group versus 0.27 = 0.30 kg in the
placebo group. The difference was not significant (P = .08).

DISCUSSION

This is the first randomized, double-blind, placebo-controlled
study evaluating the efficacy and tolerability of an oral cortico-
steroid in combination with antibiotics in children and adoles-
cents with CRS without nasal polyposis. The present study
showed that oral methylprednisolone as an adjunct to recom-
mended antibiotherapy was significantly more effective than
placebo not only in reducing total rhinosinusitis symptoms but
also CT scores and the most bothersome individual symptoms of
CRS, which are nasal obstruction, postnasal discharge, and cough.

There are no previously published placebo-controlled data
showing the efficacy of oral corticosteroids in patients with CRS
without nasal polyposis either before or after surgery. Few
published experiences with systemic corticosteroid use in patients
with CRS are in the form of small, uncontrolled case series.
Therefore it is hard to compare our results with those described in
literature. There is 1 retrospective analysis reported by Subrama-
nian et al.'' They reported results of 40 patients (average age, 48.2
years; range, 11-81 years) with chronic sinusitis treated with an
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intensive medical regimen, including oral prednisone for 10
days (20 mg twice daily for 5 days followed by 20 mg once daily
for 5 days). Antibiotics were administered for 4 to 8 weeks. Sim-
ilar to our results, this retrospective data analysis also showed that
systemic corticosteroid treatment was effective in improving both
symptom and CT scores of patients with CRS.

In our study we used both an objective (paranasal sinus CT scan
scores) and a subjective (VAS scores of the most common
symptoms) parameter to measure the efficacy of oral methyl-
prednisolone in children and adolescents with CRS. Currently, a
coronal CT scan is the imaging technique of choice to study
paranasal sinuses.'? The paranasal CT scan reliably demonstrates
CRS when present with a sensitivity of more than 80%."> The
Lund-Mackayg system is also widely used around the world for
radiographic staging of CRS on CT. This scoring system is recom-
mended because of its high degree of interobserver agreement and
ease of learning by nonradiologists.14 However, the presence of
soft tissue abnormalities in children who have no symptoms of si-
nus disease is an important issue. In a group of children with no
sinusitis symptoms but who had cranial CT scans for other rea-
sons, Hill et al'® reported a mean raw Lund-Mackay score of
2.1 and scaled score of 2.8 (based on number of sinuses actually
pneumatized). The authors concluded that a score of 4 or greater
is likely to represent true sinus disease rather than an incidental
finding. For this reason, in the present study patients were re-
quired to have a combined sinus CT scan score of 5 or more points
in addition to rhinosinusitis symptoms. Despite the fact that 10 (5
in the methylprednisolone group and 5 in the placebo group) of 45
patients did not have pneumatized frontal sinuses, the mean = SD
CT scan scores (12.0 = 4.9) of our patients were compatible with
those of patients with severe sinus disease.

Glucocorticosteroids are well-established anti-inflammatory
agents. It has been shown that in CRS nasal mucosa culture,
corticosteroids reduce the production of many inflammatory
molecules, such as IL-5, IL-8, and GM-CSE.' It is also well
known that corticosteroids are currently the most effective drugs
in the treatment of eosinophilic inflammation in airways mucosa
as in asthma. Although CRS in children differs from that in adults
histopathologically,'” studies have demonstrated that the mucosa
in patients with pediatric CRS shows increased eosinophil and
lymphocyte counts compared with those seen in normal mu-
cosa.'®!” Therefore corticosteroids might also help to reduce eo-
sinophilic inflammation in the sinus tissues.

A few randomized studies have suggested that intranasal
topical corticosteroids as an adjunct to oral antibiotic therapy
are effective in decreasing subjective measures of acute and
CRS.®® The mechanism of intranasal corticosteroids in CRS
treatment is not fully understood. There is no study that compared
the efficacy of intranasal and systemic corticosteroids. Although
it is not irrational to expect that systemic corticosteroids are
able to reach the diseased area more properly than a local cortico-
steroid spray, it might be a good idea to do a follow-up study com-
paring systemic with topical corticosteroid treatment in children
with CRS without nasal polyposis.

Although not proved, it is suggested that there is a connection
between allergy and CRS in children.>* In our study there were
no statistical differences between the 2 groups concerning atopy
or baseline peripheral eosinophil counts. Although Newman
et al*! have suggested that the presence of allergy and peripheral
eosinophilia (>300/mL) in adult patients with CRS indicates a
high likelihood of extensive disease, we did not find any
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correlation among atopy, peripheral eosinophil counts, and dis-
ease severity. Furthermore, neither we nor other researchers'!
found any correlation between the response to CRS treatment
and allergy parameters, such as atopic sensitization and periphe-
ral eosinophil counts.

In our study there was still evidence of residual disease on CT
scans after treatment in 48% of the placebo group and 14% of the
methylprednisolone group when a cutoff point of a Lund-Mackay
score of 2 or less was used to define anormal CT scan. These results
suggest that antibiotics alone were not sufficient to resolve mucosal
inflammation in a substantial number of children with CRS. On the
other hand, in the methylprednisolone group a nonatopic 15-year-
old girl with very extensive chronic sinus disease (baseline CT scan
score, 15) showed an insignificant improvement both radiologi-
cally (CT scan score after treatment, 12) and clinically after
treatment with oral methylprednisolone. An explanation for this
failure might be irreversible inflammatory mucosal changes
completely resistant to corticosteroids.”>** Differential responses
to corticosteroids and antibiotics as a function of the infecting mi-
croorganisms might be another possible explamation.24 Inany case,
CRS is still an unresolved disease with many heterogeneities and
subtypes. It is not a pure eosinophilic disease; rather, it involves
a wide range of inflammatory cells. Not only the type of inflamma-
tory cells but also the intensity of the cellular infiltrate might be
variable among patients with CRS, which could be the reason for
different response profiles of patients to corticosteroids.?

In our study both systemic corticosteroid and antibiotic treatments
were well tolerated. Although an increase in appetite and weight
gain, the only reported adverse event, was more common in the
methylprednisolone group (73% vs 48%), mean changes from
baseline in the weights of patients between groups were not
significant.

Our study has some limitations. We did not perform sinus
puncture and microbial culture for bacteria, virus, or fungi.
Therefore we could not determine whether unresponsive cases
were infected by resistant strains. However, our study is a
randomized one, and hence we assume that if there were resistant
strains, they were probably distributed alike in both the placebo and
MP groups. Second, we treated all patients with 45/6.4 mg/kg/d
oral AMX/C (maximum, 2000/285 mg/d), which is less than
recommended by some experts, but this is the standard recom-
mended antibiotherapy and dose for patients with CRS.?® Third, we
monitored the relapse of CRS only with recurrence of symptoms by
telephone call and did not perform a follow-up paranasal CT scan.

In summary, treatment with oral methylprednisolone as an
adjunct to standard antibiotic treatment is well tolerated and
helpful in improving symptom and CT scores in both atopic and
nonatopic children with radiographically confirmed CRS. Our
study also suggests that oral methylprednisolone given for 15
days in combination with standard antibiotic treatment might
reduce the probability of recurrence in the medium term.

Clinical implications: Oral methylprednisolone as an adjunct to
antibiotic therapy reduces both total rhinosinusitis symptoms

and CT scan scores in children and adolescents with CRS with-
out nasal polyposis.
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